Monoamine transmitter release induced by tetrahydro-beta-carboline perfused in hippocampus of the unrestrained rat.
Guide cannulae for unilateral push-pull perfusion were implanted stereotaxically to rest just dorsal to the hippocampus of the rat. On recovery, a tissue site in the hippocampus was double-labelled with a 1.0 microliter volume of [14C]-5-hydroxytryptamine (5-HT) and [3H]-norepinephrine (NE). Then the site was perfused by means of push-pull cannulae at a rate of 25 microliters/min with an osmotically-balanced CSF. When tetrahydro-beta-carboline (THBC) was added to the CSF perfusate in a concentration of 0.5-5.0 micrograms/125 microliters, the pattern of efflux of both of the monoamines exhibited an increase in release which was either immediate or delayed depending on the concentration and site of the hippocampal perfusion. Further, if the interval of a sequence of repeated perfusions was less than one day, the efflux of either [3H]-NE or [14C]-5-HT was attenuated. The addition of chlordiazepoxide to the CSF perfusate in a dose of 1.6 microgram/1.0 microliter did not affect the resting efflux of either of the monoamines, but did tend to reduce the THBC-induced release. A morphological "mapping" showed that the anatomical sites of perfusion in the hippocampus were homologous to those within which THBC injected locally induces anxiety-like behavior in the rat. Thus, it is envisaged that this beta-carboline serves to alter the behavior of the animal by a differential shift in the synaptic activity of monoamines within neurons of this limbic system structure which is implicated in emotional responses.